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Detonation is a shock—induced combustion wave propagating through a reactive mixture and has been studied
from the safety engineering for long time. The detonation propagation |imit is, especially, important
to understand detonation phenomena and to prevent it from self-sustaining propagation for safety. The
present research is focused on the phenomena near the detonation |imit and explosion conditions for
hydrogen/oxygen and methane/oxygen gas mixtures by using the numerical simulations and experiments.
The results are summarized as fol lows.

As for methane—oxygen gas mixture, the reduced chemical reaction model DRG30, which contains 30 species
and 145 elementary reactions, is proposed for chemical kinetics in order to reduce CPU time. This model
is constructed using Direct Relation Graph (DRG) methods to be fitted to the experiments of laminar flame
velocity. The base detailed chemical reactionmodel is k311, which contains 68 species and 334 elementary
reactions and considered combustion under high pressure states. The one-dimensional modified ZND
simulations including the loss term are carried out to find that the velocity deficits of DRG30 model
agree well with those of k3|1 under low pressure environments.

A new detonation simulation code was successfully constructed with one of stiff solver, VODE. This
code can able to simulate two—dimensional detonation for hydrogen/oxygen and methane/oxygen gas mixtures
efficiently. The numerical accuracy is also improved by using a fifth-order numerical flux.

An experimental apparatus with a round Pyrex tube for detonation was constructed. The exper iments were
carried out for methane/oxygen gas mixture under pressure lower than 200 Torr. The experimental results
show that the detonation propagates from multi—headed mode to single—spin mode on the soot print inside
the round tube.




